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Description

[0001] The present invention relates to a method for
processing polymeric sheets, and to the associated pol-
ymeric sheets.

[0002] Currently, the use of polymeric sheets (with a
polyolefin matrix) that are compact or multiwall (i.e.,
crossed internally by hollow channels) is increasingly
widespread; these sheets are used in several fields of
application (food industry, glass-making industry, paper-
making industry, building industry, pharmaceutical indus-
try, and others).

[0003] These sheets can in fact be used for logistical
purposes, for packaging, for protection and covering, et
cetera, optionally as a replacement for more traditional
materials (such as paper or cardboard), which are now
inadequate for the increasingly stringent requirements of
the reference markets.

[0004] According to known methods, at the end of the
process that leads to the provision of the sheets (usually
by extrusion), they are stacked together, thus containing
the overall space occupation and facilitating storage and
subsequent transport toward the end customer and/or
the place of use.

[0005] Upon use, therefore, it is necessary to pick up
individually the sheet located at the top of the stack.
[0006] Typically, this activity is performed by resorting
to automatic machines preset for this purpose, which lift
the individual sheet, thus separating it from the remaining
stack, assigning it to the desired use.

[0007] However, this constructive solution is not de-
void of drawbacks.

[0008] Indeed, the flat shape of the sheets sometimes
causes one of them to adhere to the underlying one (due
to a sort of suction effect or due to an electrostatic effect)
to the point that the subsequent individual pickup be-
comes problematic.

[0009] In greater detail, sometimes during the attempt
to pick up the individual sheet, said sheet does not sep-
arate from the one that lies below it (due to the reasons
described above), which is thus also lifted and moved,
causing inconvenient drawbacks, such as for example
the jamming of the automatic machine and the conse-
quent and unpleasant halting of the line, which requires
the intervention of the operator to restore the normal op-
erating conditions.

[0010] The aim of the present invention is to solve the
problems described above, by proposing a method that
allows to obtain polymeric sheets for which the danger
of mutual adhesion is contained or avoided.

[0011] Within this aim, an object of the invention is to
provide polymeric sheets for which the danger of mutual
adhesion is contained or avoided.

[0012] Another object of the invention is to propose a
method that allows to obtain sheets that can be picked
up individually, effectively and without the risk of draw-
backs or machine downtimes during said pickup.
[0013] Another object of the invention is to propose
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sheets that can be picked up individually, effectively and
without the risk of drawbacks or machine downtimes dur-
ing said pickup.

[0014] Another object of the invention is to provide a
sheet that ensures high reliability in operation.

[0015] Another object of the invention is to propose a
method that can be performed easily starting from com-
monly commercially available elements and materials.
[0016] Another object of the invention is to provide a
sheet that has low costs and is safe in application.
[0017] This aim, as well as these and other objects that
will become better apparent hereinafter, are achieved by
a method for processing polymeric sheets, preferably
with a polyolefin matrix, characterized in that it provides,
in a step a., for the deformation of at least one surface
portion of at least one face of atleast one polymeric sheet
in order to increase the surface roughness of the face.
[0018] This aim and these objects are also achieved
by a polymeric sheet, preferably with a polyolefin matrix,
characterized in that it comprises at least one surface
portion that is deformed artificially, to increase the sur-
face roughness of at least one face, provided with said
portion.

[0019] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of two preferred but not exclusive embodiments of
the method and of the sheet according to the invention,
with the first embodiment of the method according to the
invention shown schematically in the accompanying Fig-
ure 1.

[0020] The presentdescriptionrelates to a method that
provides for the processing of polymeric sheets 1, which
can be used in several fields of application (food industry,
glass-making industry, paper-making industry, building
industry, pharmaceutical industry, and others) for logis-
tical purposes, for packaging, for protection and covering,
et cetera, applications in which it is possible to rely on
the advantages and particularities described in the pages
that follow.

[0021] It is furthermore specified from the outset that
the polymeric sheets 1, toward which the method accord-
ing to the invention can be aimed and which are in turn
directly the subject matter of the protection claimed here-
in (as will become apparent), preferably have a polyolefin
matrix, containing at least one polymeric material select-
ed between polypropylene and polyethylene (or both, in
percentages that can vary at will) and are obtained usu-
ally but not exclusively by extrusion. Moreover, said pol-
ymeric sheets 1 can be both of the compact type and of
the multiwall type (i.e., crossed internally by hollow chan-
nels) depending on the specific requirements of applica-
tion.

[0022] In any case, the possibility is not excluded to
adopt the method according to the invention for the
processing of polymeric sheets 1 of another type and/or
having other component elements.

[0023] According to the invention, the method pro-
vides, in a step a., for deforming at least one surface
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portion of at least one face (or optionally both faces) of
at least one polymeric sheet 1. The presence of at least
one deformed surface portion thus produces, for the face
provided with said portion, an increase in surface rough-
ness.

[0024] Inparticular, step a. entails providing, at the sur-
face portion to be deformed, at least one surface hollow,
such as a groove, a cavity, a recess, and the like.
[0025] Inthis manner, when the superficially deformed
sheet 1 is stacked on another sheet 1 that is the subject
of method (or on a sheet of the traditional type) at the
face on which the hollow has been provided (thus con-
stituting the deformed surface portion), the presence of
said hollow reduces and/or eliminates the danger of any
mutual adhesion, as instead occurs sometimes when
sheets of the known type are stacked on each other, in
practice achieving from the outset the intended aim.
[0026] In an embodiment that is of considerable prac-
tical interest and does not limit the application of the in-
vention, the method entails repeating step a., varying at
each iteration the corresponding deformed surface por-
tion, so as to achieve the optimum increase and control
of the surface roughness of the at least one face affected
by the deformation (or of both faces).

[0027] Even more particularly, in this embodiment of
considerable practical interest, the method according to
the invention entails providing, in each iteration of step
a. and at each respective surface portion to be deformed,
a corresponding surface hollow, such as a groove, a cav-
ity, a recess, and the like.

[0028] In this manner, it is possible to provide on the
face of interest (or on both, if one wishes) a plurality of
surface hollows having a predefined depth.

[0029] The surface roughness thus given to the face
of the sheet 1 (or to both faces) allows practical stacking
thereof without the risk of machine downtimes orjamming
due to the adhesion of adjacent sheets 1 and to the con-
sequent difficulties in individual pickup.

[0030] Infact, the provision of a plurality of surface hol-
lows indeed prevents mutual adhesion, limiting or elimi-
nating the suction effect and/or the electrostatic effect,
and therefore each sheet 1, treated according to the
method according to the invention, can be moved indi-
vidually without any problem.

[0031] In a first practical embodiment of the method
according to the invention, cited by way of nonlimiting
example, step a. consists in striking the desired face of
the polymeric sheet 1 (or both faces) with a laser beam,
so as to cause the localized melting of the surface portion
to be deformed.

[0032] Thus, by prolonging appropriately the exposure
to the laser beam it is possible to provide, indeed by melt-
ing, the surface hollow and obtain the consequent de-
sired increase in the surface roughness of the face of the
polymeric sheet 1.

[0033] It should be noted, moreover, that an accumu-
lation of melted polymeric material that protrudes out-
ward from the face (and therefore can be detected also
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to the touch) occurs along the edges of the surface hol-
low. This accumulation constitutes in practice a ridge,
which conveniently helps to avoid the danger of mutual
adhesion since it increases further surface roughness.
[0034] Conveniently, and with further reference to this
first embodiment of the method according to the inven-
tion, said method entails, in a step b. that precedes step
a., defining, by means of a unit for controlling and man-
aging at least one emission source 2 of the laser beam,
adesired plurality of surface hollows having a predefined
depth (and corresponding ridges) located for example
along the face according to an ordered distribution.
[0035] Thus, after setting on the control and manage-
ment unit (a controller or a computer, for example, pro-
vided with an adapted interface) the distribution that one
wishes to obtain, step a. can be repeated automatically
by said unit to provide several surface hollows (and ridg-
es) untilindeed the plurality of surface hollows is obtained
on the sheet 1 (on one or both faces).

[0036] As shown by the accompanying figure, there-
fore, in the first embodiment described above the method
according to the invention can be provided by resorting
to a processing station 3 that is affected by at least one
source 2.

[0037] In order to allow the processing of the sheets
1, at at least the emission source 2, the station 3 can be
provided with a feed line 4, which is capable of moving
sequentially said sheets 1, or in any case with means for
loading and unloading them, in order to place them at
the source 2.

[0038] Furthermore, as can be seen from the accom-
panying figure 1, the station 3 can be provided with a
table 5, to which the feed line 4 can lead and on which
the sheets 1 can slide, whereas at least one source 2,
supported by a frame 6, acts in an upward region.
[0039] It should be noted that the specific emission
source 2 (optionally also of a commercial type), as well
as the corresponding operating parameters, can be se-
lected freely without abandoning the protective scope
claimed herein in view of the specific result that one wish-
es to obtain, described earlier.

[0040] For example, the source 2 (with a power level
at will, but preferably selected between 300 W, 500 W
and 750 W) can be of the CO, type and can operate at
a wavelength comprised between 8 um and 12 pm.
[0041] Moreover, it is not excluded to resort to two
emission sources 2 that operate simultaneously (option-
ally controlled and actuated by the same unit) in order to
reduce the time required for the execution of the selected
iterations of step a.

[0042] In practice, therefore, in the first embodiment
the user can set (and optionally store) in the control and
management unit a specific distribution of hollows: the
interface of the unit and/or the unit itself can be provided
for this purpose with the software and the tools required
to facilitate the task of the user.

[0043] After setting the desired distribution (or after re-
trieving from the memory of the unit a previously loaded
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distribution), the user can control, by means of the unit,
the starting of the iterations of step a., during which the
source 2 (indeed controlled by the controller or by the
computer) moves automatically with respect to each oth-
er the sheet 1 and the emission source 2 of the laser
beam, so as to direct said beam toward the surface por-
tions to be deformed by melting, until the desired hollows
(and consequent ridges) are provided.

[0044] It should be noted, moreover, that in the last
embodiment proposed above, the (laterally adjacent)
sources 2 are capable of moving along an advancement
direction that is transverse to the advancement direction
of the sheet 1, and that indeed while they moved trans-
versely to the sheet, which in turn advances, the sheet
1is struck by the laser beam (although different methods
of mutual movement, which are in any case within the
protective scope claimed herein, are not excluded).
[0045] Of course, the sequence of iterations of step a.
required to provide the desired distribution of surface hol-
lows on aface, can be repeated conveniently for the other
face, and also for all the other sheets 1, if any, to be
treated with the method according to the invention.
[0046] In asecond embodiment of the method accord-
ing to the invention, step a. consists in rolling, on at least
partofthe atleast one face of the sheet 1, aroller provided
with at least one surface protrusion.

[0047] When the protrusion is pressed against the face
of the sheet 1, during rolling, it is thus possible to achieve
the plastic deformation of at least one surface portion
and the consequent formation of a surface hollow, such
as a groove, a cavity, a recess, and the like.

[0048] In particular, the roller (preferably made of met-
al, although the possibility to resort to other materials, for
example of the ceramic type, is not excluded), is provided
with a plurality of protrusions, which are shaped appro-
priately and distributed along its lateral surface, in order
to provide a plurality of surface hollows having a prede-
fined depth, which are a consequence of the plastic de-
formation of respective surface portions of the at least
one face affected by the roller.

[0049] Conveniently, in order to facilitate the subse-
quent plastic deformation of the face of the sheet 1, in
the second embodiment presented earlier, the method
according to the invention provides, in a step c. that pre-
cedes step a., for preheating the roller.

[0050] It should be noted that the method according to
the invention, in the second embodiment described ear-
lier, can be performed by an apparatus provided with
means for the rotary support of the roller (optionally with
the possibility to replace the roller if one wishes to vary
the distribution of hollows than one wishes to obtain on
the sheets 1).

[0051] The apparatus (described here merely by way
of nonlimiting example) comprises furthermore a line for
moving the sheets 1, along which the roller acts: during
rotation about its own axis, and indeed by way of the
selected placement of the line, the roller rolls with its lat-
eral surface, provided with the protrusions, on one face
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of the sheet 1, so as to provide the selected plastic de-
formations.

[0052] In a third embodiment of the method according
to the invention (which does not exhaust the possible
embodiments that are in any case within the protective
scope claimed herein), step a. consists in striking at least
one face of the sheet 1 with a hammer, which is optionally
contoured. In this manner, the blow imparted by the ham-
mer (which is optionally heated) causes the desired plas-
tic deformation of at least one surface portion, conse-
quently forming a surface hollow such as a groove, a
cavity, a recess, and the like.

[0053] In this third embodiment also, there is obviously
the possibility to repeat step a. (on one or both faces of
the sheet 1) until the desired roughness is obtained.
[0054] Moreover, itis useful to note that an accumula-
tion of melted polymeric material, of the type described
in relation to the use of the laser beam, occurs also due
to plastic deformation (and the generated localized heat-
ing), be it obtained by means of the roller or by means
of the hammer, along the edges of the surface hollow
that is produced.

[0055] Therefore, also as a consequence of the plastic
deformation it is possible to detect the presence of one
or more ridges, which in turn help to avoid the danger of
mutual adhesion.

[0056] Allthe embodiments described in the preceding
paragraphs therefore allow, according to different tech-
niques, to increase and control the roughness of one face
(or of both faces) of a polymeric sheet 1, obtaining the
possibility to reduce or eliminate completely the risk of
adhesion between stacked sheets 1, as already shown.
[0057] As mentioned in the preceding pages, the
present description also claims protection for polymeric
sheets 1, of the type already indicated in the preceding
pages. The polymeric sheets 1 (of the compact or multi-
wall type), intended for any application, are therefore
preferably of the type with a polyolefin matrix (and contain
at least one between polypropylene and polyethylene, in
percentages that can vary at will), although polymeric
sheets 1 of a different type are also within the protective
scope claimed herein.

[0058] According to the invention, the polymeric sheet
1 therefore comprises at least one artificially deformed
surface portion, such as to increase the surface rough-
ness of the face provided with said portion.

[0059] In particular, said deformed surface portion is
constituted substantially by a surface hollow, such as a
groove, a cavity, a recess and the like.

[0060] Even more particularly, in a constructive solu-
tion of considerable practical interest, which is mentioned
by way of nonlimiting example of the application of the
invention, the sheet 1 comprises, on at least one face or
on both, a plurality of surface hollows having a predefined
depth, optionally arranged according to an ordered dis-
tribution.

[0061] Conveniently, in a first embodiment, each sur-
face hollow of the sheet 1 is obtained by localized melting,
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provided by means of a respective laser beam, of the
surface portion to be deformed. Therefore, in this em-
bodiment the polymeric sheet 1 according to the inven-
tion can be obtained by following the first embodiment of
the method according to the invention (and/or by resort-
ing to the station 3 shown in the accompanying figure).
[0062] As already shown, melted material can further-
more accumulate at the edges of the hollow and form
protruding ridges, which conveniently increase surface
roughness.

[0063] In a second embodiment, each surface hollow
can be obtained by plastic deformation of the respective
surface portion to be deformed. This deformation can in
turn be provided by rolling, on at least part of the face of
the sheet 1, a roller provided with at least one surface
protrusion.

[0064] In practice, therefore, in a manner similar to
what has been observed for the first embodiment, the
second embodiment of the polymeric sheet 1 according
to the invention can be obtained by following the second
embodiment of the method according to the invention.
[0065] Likewise, in a third embodiment (which does
not exhaust the possible embodiments that are in any
case within the protective scope claimed herein and can
be obtained by following the third embodiment of the
method according to the invention), each surface hollow
is obtained by plastic deformation of the respective sur-
face portion to be deformed, obtained as a consequence
of the blow received by a hammer, which is optionally
contoured (and heated).

[0066] In the second and third embodiment also, it is
stressed that melted material can accumulate at the edg-
es of the hollow, forming protruding ridges, which con-
veniently increase surface roughness.

[0067] Inanycase, whatever method is selected to ob-
tain one or more surface hollows on one or both faces of
the polymeric sheet 1 according to the invention, the sur-
face roughness thus increased avoids the danger that
mutual adhesion of stacked sheets 1 occurs due to suc-
tion effect or due to an electrostatic effect.

[0068] Therefore, by performing the method according
to the invention and/or resorting to the polymeric sheets
1 according to the invention it is possible to reduce or
eliminate the risks of downtimes or jamming of the auto-
matic machine that is intended to pick up the individual
polymeric sheets 1 (to subject them to additional treat-
ments or to make them available to the end user).
[0069] In practice it has been found that the method
and the sheet according to the invention achieve fully the
intended aim, since the deformation of at least one sur-
face portion of at least one face of at least one polymeric
sheet in order to increase the surface roughness of said
face allows to obtain polymeric sheets for which the dan-
ger of mutual adhesion is contained or avoided.

[0070] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
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elements.

[0071] Inthe examples of embodiment shown, individ-
ual characteristics, given in relation to specific examples,
may actually be interchanged with other different char-
acteristics that exist in other examples of embodiment.
[0072] In practice, the materials used, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0073] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A method for processing polymeric sheets, prefera-
bly with a polyolefin matrix, characterized in that it
provides, in a step a., for the deformation of at least
one surface portion of at least one face of at least
one polymeric sheet (1) in order to increase the sur-
face roughness of the face.

2. The method according to claim 1, characterized in
that said step a. entails providing, at the surface por-
tionto be deformed, atleast one surface hollow, such
as a groove, a cavity, a recess and the like.

3. The method according to one or more of the preced-
ing claims, characterized in that it provides for re-
peating said step a., varying at each iteration the
corresponding deformed surface portion, for the op-
timum increase and control of the surface roughness
of the face.

4. The method according to one or more of the preced-
ing claims, characterized in that it entails providing,
ineachiteration of said step a. and ateach respective
surface portion to be deformed, a respective surface
hollow, such as a groove, a cavity, a recess and the
like, to provide a plurality of surface hollows having
a predefined depth.

5. The method according to one or more of the preced-
ing claims, characterized in that said step a. con-
sists in striking the face of the polymeric sheet (1)
with a laser beam, for the localized melting of the
surface portion to be deformed, until the surface hol-
low is provided, and the surface roughness of the
face consequently increases.

6. The method according to one or more of the preced-
ing claims, characterized in that it provides, in a
step b. that precedes said step a., for forming, by
means of a unit for the control and management of
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at least one laser beam emission source (2), a de-
sired plurality of surface hollows having a predefined
depth, said step a. being repeated automatically by
said control and management unit until the plurality
of surface hollows is obtained.

The method according to one or more of claims 1 to
4 and as an alternative to claim 5, characterized in
that said step a. consists in rolling, on at least part
of the at least one face of the sheet (1), a roller pro-
vided with atleast one surface protrusion for the plas-
tic deformation of the at least one surface portion
and the consequent formation of a surface hollow,
such as a groove, a cavity, a recess and the like.

The method according to claim 7, characterized in
that said roller is provided with a plurality of protru-
sions, which are conveniently shaped and distribut-
ed along its lateral surface, to provide a plurality of
surface hollows having a predefined depth, which
are a consequence of the plastic deformation of re-
spective surface portions of the at least one face
affected by the roller.

The method according to claim 7, characterized in
that it provides, in a step c. that precedes said step
a., for preheating the roller in order to facilitate the
subsequent plastic deformation of the face of the
sheet (1).

The method according to one or more of claims 1 to
4 and as an alternative to claims 5 and 7, charac-
terized in that said step a. consists in striking at
least one face of the sheet (1) with a hammer, which
is optionally contoured, for the plastic deformation
of the at least one surface portion and the conse-
quent formation of a surface hollow, such as a
groove, a cavity, a recess and the like.

Apolymeric sheet, preferably having a polyolefin ma-
trix, characterized in that it comprises at least one
artificially deformed surface portion in order to in-
crease the surface roughness of at least one face
provided with said portion.

The polymeric sheet according to claim 11, charac-
terized in that said at least one deformed surface
portion is constituted substantially by a surface hol-
low, such as agroove, a cavity, arecess, and the like.

The polymeric sheet according to one or more of
claims 11 and 12, characterized in that it compris-
es, on at least one face, a plurality of said surface
hollows having a predefined depth.

The polymeric sheet according to claim 12, charac-
terized in that said at least one surface hollow is
obtained by localized melting, provided by means of
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15.

16.

arespective laser beam, of the surface portion to be
deformed.

The polymeric sheet according to claim 12 and as
an alternative to claim 14, characterized in that said
at least one surface hollow is obtained by plastic de-
formation of the at least one surface portion to be
deformed, provided by rolling, on at least part of said
at least one face, a roller provided with at least one
surface protrusion.

The polymeric sheet according to claim 12 and as
an alternative to claims 14 and 15, characterized in
that said at least one surface hollow is obtained by
plastic deformation of the atleast one surface portion
to be deformed, obtained as a consequence of the
blow received from an optionally contoured hammer.
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